Abstract
Introduction

45
Thanks to its ease of manipulation and genetic tractability, the fruit fly Drosophila 46 melanogaster has been used as a model organism for more than a century (Kohler 1994;  differ, but the community diversity is quite low at the higher taxonomic levels and the most 60 represented bacteria always belong to the Acetobacteraceae and Lactobacillaceae families 61 (Staubach et al. 2013; Ma et al. 2015) . Furthermore, analyses of the communities associated 62 with wild-caught Drosophila populations confirmed the low diversity of bacterial taxa 63 identified. Indeed, Enterobacteriaceae and Acetobacteraceae families, as well as the
64
Lactobacillales order represent the major components of the "wild" flies microbiota (Chandler 65 et al. 2011; Staubach et al. 2013 ). In addition, many rare taxa are found in wild populations
66
(such as Erwinia, Pantoea or Gluconobacter) and their identity vary among studies (Chandler 67 et al. 2011; Staubach et al. 2013) .
69
In the wild, Drosophila melanogaster lives and feeds on rotting fruits, which represent an 70 eminently microbe-rich environment. Fruit flies thus constantly ingest and excrete 71 microorganisms which in turn (re-)colonize the niche and will then be transmitted to the next 72 generation (Erkosar et al. 2013) . In laboratory settings, the situation is similar since flies are 73 reared in vials, a closed environment in which this colonization cycle also takes place. With 74 the advance of the Drosophila microbiota research field, the idea of a resident, stable and 75 defined microbiota of the fly has been challenged (Wong et al. 2013) . Indeed, so far there is 76 no published evidence supporting the existence of bacterial species that persistently reside 77 within the fly gut, and are different than the ones encountered in the immediate environment 78 4 of the animal. The relationship between the fly and its microbiota appears to be more 79 transient and highly dependent on the nutritive substrate on which Drosophila develops and 80 lives (Sharon et al. 2010; Chandler et al. 2011; Staubach et al. 2013 ). These observations 81 highlight the importance to consider the fly niche as a whole (i.e. including its nutritional 82 substrate) when studying the interaction between the fruit fly and its associated bacteria.
84
To investigate the relationship between Drosophila, its microbiota and the nutritional 85 substrate, we surveyed the dynamics of the structure and composition of a bacterial 86 commensal community. We wanted to analyze the potential changes in the bacterial 87 community during its reciprocal transfer between the two compartments of the niche (i.e. the 88 fly and the diet). Ultimately, we were interested in understanding whether the environmental 89 niche comprises one common bacterial community shared between both compartments, or 90 rather sub-communities associated with either the flies or the nutritive substrate. To this end,
91
we established the profile of the bacterial communities associated with flies and with their 92 diet and observed that the flies did not seem to actively select for or against specific bacterial 93 orders or families. Indeed, despite minor fluctuations in the bacterial taxa representation,
94
there was a high degree of similarity between the composition of the bacterial community 95 associated with the flies and the one of the community in the diet. Additionally, the 96 community was overall well maintained upon transmission to a new habitat, to a new fly 97 population and to their progeny. Taken together, the results of this study illustrate the stable 98 association of a Drosophila-derived microbiota with both its animal partner and the nutritional 99 environment and highlight the need to take into account the role of the diet when studying the 100 interaction between Drosophila and its microbiota. 
143
replicates of 250mg of microbes-seeded diet were crushed in 1mL of sterile PBS. 50μL of 144 each diet resuspension replicate was collected in order to assess the microbial diversity of 145 the diet at the beginning of the experiment. These aliquots were pooled and 50μL of the 146 resulting mix were then used to inoculate fresh sterile YSexp diet in a Ø1.5cm fly tube. 5 to 147 10 days old axenic y,w adults were added in these tubes and left to lay eggs on the 148 inoculated diet. After 4 days, the ex-axenic adults were collected and crushed in sterile PBS.
149
Their progeny was then left to develop on the wild microbiota-inoculated YSexp diet and after 150 two weeks triplicate fly and diet samples were collected. The whole experiment was 
260
In the laboratory, we kept the wild-derived population on a preservative-free diet containing 
281
For subsequent experiments we therefore used a yeast/sucrose diet containing a low dose 
287
To study the relationship between bacterial communities associated with flies and with their 288 nutritive substrate, we used the wild-derived Drosophila population described above as a
289
"natural" microbiota provider. The experiment was performed in duplicate, as described in the 290 scheme on Figure 3 . Statistical analyses showed that there was no significant effect of the 291 experimental factors (the experimental repeat, the nature of the sample or the level in the 292 protocol) on the alpha-diversity of the bacterial communities at both the order and the family 293 level ( Table 2) . Only a weak three-way interaction of the factors was detected as statistically 294 significant (p=0.047648) and only at the order level ( 
313
Anaplasmataceae family) were excluded from all statistical analyses.
315
In the founder male flies samples Lactobacillales were the most represented bacterial order, 
319
Additionally, within the Lactobacillales order several families were present and for some the 
327
The diet seeded by the wild-derived males was then used to inoculate fresh YSexp diet, and 
354
Although the three major orders represented remained the same (namely Enterobacteriales,
355
Lactobacillales and Rhodospirillales), the profile of the wild-derived bacterial community was 
366
(wild founders/y,w parents/y,w progeny) of the samples (Table 2) 
375
In order to determine if our reference yellow white stock could serve as a microbiota-provider,
376
we first analyzed the composition of the bacterial community associated with this fly 377 population and found it to be poorly diverse. Besides Wolbachia, the y,w stock was 378 associated with only three bacterial genera (Corynebacterium, Enterobacter and
379
Lactobacillus), and among them, the Lactobacillus genus was by far the most represented.
380
This result was reminiscent of those published by Sharon and colleagues who reported the 381 effect of the microbiota on assortative mating. In this particular study, switching flies from a 
397
To perform this bacterial dynamics study, we aimed to start with as much bacterial diversity 398 as possible. First because we thought it would increase the chances to observe potential 399 shifts in the community composition, and secondly to make our setup closer to a natural 400 setting. Indeed, it has been previously shown that the diversity of wild populations' microbiota 
620
flies and E, diet) levels. Equivalent percentages are indicated next to the corresponding bars.
621
Graphs only represent the taxa present at a frequency of 1% or above. 
665
(upper gel) and strain-specific (lower gel) primer pairs.
666
WolbFWD/WolbREV WSP81FWD/WSP691REV
1 2 3 4 5 1 2 3 4 5 + -1 2 3 4 5 1 2 3 4 5 + -
